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RATCHETING RACK-MOUNT KIT 
REINFORCEMENT MECHANISM FOR 

STORAGE RACK 

BACKGROUND 

[0001] 1. Field of the Invention 
[0002] The present invention generally relates to storage 
racks (e.g., cabinets) for computing devices such as servers, 
and more particularly to a rail assembly for a storage rack that 
can be selectively adjusted to accommodate storage racks of 
varying siZes and then locked to control relative movement 
betWeen ?rst and second telescoping members of the rail 
assembly. 
[0003] 2. Relevant Background 
[0004] Servers and other computer devices are often stored 
in cabinets or racks. Each of these cabinets or racks may 
contain numerous servers in a stacked or side-by-side 

arrangement. For example, a server cabinet may house 5 to 10 
servers behind each door. It is desirable for each server to be 
installed and/or serviced Without affecting operation of the 
other servers, and, in many cases, it is desirable for each 
server to be maintained or accessed Without disconnecting it 
from poWer or communications/network links (e.g., to pro 
vide hot sWappable and maintainable servers in an enterprise 
or data center environment). 
[0005] To this end, each server is typically mounted Within 
the cabinet or storage rack using a rail, slide or rack-mount 
kit. A rail kit typically includes a pair of outer rail assemblies, 
each of Which is attached to vertical support members (e.g., 
Radio Electronics Television Manufacturers Association 
(“RETMA”) rails) of the storage rack frame and extends 
horizontally to de?ne a server mounting location Within the 
storage rack or cabinet. Each outer rail assembly is mated 
With or otherWise interconnected With a middle rail or middle 
member of the rail kit. The middle rail often Will be supported 
Within an inner channel or groove of the outer rail assembly 
and the middle rail may be positioned by sliding Within the 
outer rail assembly betWeen retracted and extended positions. 
In the extended position, the middle rails typically extend 
outWard from the ends of the outer rail assemblies several 
inches to a foot or more to alloW access to an attached or 

supported server or other computing device. In the retracted 
position, the middle rail has its outer end positioned Within 
the outer rail. 
[0006] To mount a server in the rack, a pair of inner or rack 
rails is attached to an outer surface of a server (or other 
computer device) chassis, and each of the inner or rack rails is 
coupled With or otherWise interconnected to a corresponding 
one of the middle members or rails. Generally, a server is 
mounted Within the server storage rack by extending out the 
middle rail, aligning the ends of the both of the inner or rack 
rails on the server chassis With the ends of the middle rails, 
and, once proper alignment is achieved on both sides, pushing 
on the server chassis to cause the inner rails or racks to mate 
or couple With the middle members or rails (e.g., in a tongue 
and-groove manner) as the inner rails slide Within channels or 
grooves of the middle member or rails. Continued pushing 
then causes the middle member or rail to slide Within the outer 
rail or member from the extended position to the retracted 
position, Which alloWs the storage rack door to be closed. 
[0007] Each of the outer rail assemblies may include a pair 
of nested, sliding rails (e. g., ?rst and second sliding rails). For 
instance, as the distance betWeen the front and rear vertical 
support members of the rack may vary from rack to rack, the 
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sliding rails of each outer rail assembly may be adjusted to 
accommodate such differences in rack or cabinet siZing. 
Moreover, the sliding rails of the outer rail assemblies are free 
to move or slide relative to each other and are only restricted 
from moving or sliding relative to each other (e. g., in an axial 
direction) by Way of their interconnection With the front and 
rear vertical support members (e.g., by Way of snap features, 
pin/hole arrangements, screWs, bolts, and the like). 

SUMMARY 

[0008] The relative sliding movement or “slop” betWeen 
the sliding rails of the outer rail assemblies once mounted to 
the cabinet or rack presents numerous problems. For instance, 
an impact of the front of the cabinet (e.g., during shipping, 
While the cabinet is being rolled doWn a hallWay) may cause 
the server and/ or other components of the cabinet (e.g., outer, 
middle, inner rails) to shift or slide forWard or in a direction 
toWards the front of the cabinet. HoWever, as the ?rst and 
second sliding rails of previous outer rail assemblies do not 
move as a single unit (because they are free to slide relative to 
each other in the absence of their connection to the front and 
rear vertical support members of the cabinet), the intercon 
nection betWeen the ?rst sliding rail and the front vertical 
support member of the cabinet (e.g., near a snap feature or 
near a pin/hole connection) may be subjected to greater 
stresses than the interconnection betWeen the second sliding 
rail and the rear vertical support member. Additionally, 
increased vibration betWeen various components of the cabi 
net may occur. As a result, portions of the cabinet (e.g., rail 
assemblies, RETMA rails) may undergo strain and/or defor 
mation Which may lead to damage of the cabinet/ rack, servers 
and/or other computing equipment. 
[0009] HoWever, by restricting relative movement betWeen 
the ?rst and second sliding members of the outer rail assem 
blies (e.g., in addition to the interconnection of the ?rst and 
second sliding members to the front and rear vertical support 
members of the cabinet), the ?rst and second sliding members 
of each outer rail assembly can be made to function or other 
Wise move as a single unit. AlloWing the ?rst and second 
sliding members of each outer rail assembly to move as a 
single unit (e.g., the ?rst and second sliding members are 
restricted from moving relative to each other even in the 
absence of their connection to the front and rear vertical 
support members of the cabinet) may distribute a more even 
load from the above-noted impact to both of the front and rear 
vertical support members (e.g., RETMA rails) as opposed to 
primarily only a single RETMA rail. This load distributed to 
each of the front and rear vertical support members may be 
less than the load that Would otherWise be transmitted essen 
tially to only the front vertical support member in the absence 
of the ?rst and second sliding members moving as a single 
unit. Restricting relative movement betWeen the ?rst and 
second sliding members of the outer rail assemblies may 
enhance and reinforce the structural integrity of the rack and 
lead to feWer repairs and/ or replacement of rack components 
and computing devices. 
[0010] To this end, locking or movement restriction mecha 
nisms are provided that are operable to selectively restrict 
sliding or axial movement or translation betWeen ?rst and 
second outer rail or sliding members of an outer rail assembly 
and thereby enhance the structural integrity of computing 
device cabinets and racks. Each locking mechanism can be 
released to alloW the ?rst and second outer rail members to 
adjustably slide in ?rst and second opposite directions to 
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accommodate different front to rear vertical member spacings 
of various cabinets and racks. Once the outer rail assemblies 
have been appropriately mounted or otherWise intercon 
nected to the cabinet (e. g., to the front and rear vertical sup 
port members) and once the locking mechanisms on the outer 
rail assemblies have been appropriately engaged, a server or 
other computing device can be slid or otherWise inserted into 
the cabinet. 
[0011] In one aspect, a rail assembly is provided that 
broadly includes a ?rst rail member and a second rail member 
that slidably engages the ?rst rail member, Whereby the ?rst 
and second rail members can respectively slide in ?rst and 
second opposite directions. The rail assembly also includes a 
locking mechanism that is interconnected to at least one of the 
?rst and second rail members and that selectively controls an 
extent to Which the ?rst and second rail members can slide in 
at least one of the ?rst and second opposite directions. It Will 
be appreciated that additional outer rail members may also be 
included With the rail assemblies disclosed herein. 

[0012] The locking mechanism may include a locking 
member that is interconnected to one of the ?rst and second 
outer rail members, a plurality of receiving components on 
the other of the ?rst and second outer rail members each of 
Which may receive the locking member, and a release mecha 
nism interconnected to the locking member that selectively 
positions the locking member in a ?rst position aWay from the 
plurality of receiving components and in a second position 
toWards the plurality of receiving components. The ?rst and 
second rail members can slide in either of the ?rst and second 
opposite directions When the locking member is in the ?rst 
position and can slide in only one of the ?rst and second 
opposite directions When the locking member is in the second 
position. The locking member may include any appropriate 
member(s) that can at least assist in selectively controlling or 
limiting an extent to Which the ?rst and second outer rail 
members can slide relative to each other and/ or in at least one 
of ?rst and second opposite directions. 
[0013] In one variation, the locking member may include at 
least one paWl or a ratchet cam on one of the ?rst and second 
outer rail members that can engage With a corresponding 
receiving component or components on the other of the ?rst 
and second outer rail members. The ratchet cam may be 
appropriately pivotally interconnected (e.g., via a pivot pin) 
to the one of the ?rst and second outer rail members. In this 
regard, the ratchet cam may be operable to pivot betWeen a 
locked position Whereby the other of the ?rst and second outer 
rail members can slide or otherWise move in a single direction 
(e.g., in a direction such that mounting tabs or brackets on 
each of the ?rst and second outer rail members move toWards 
each other) and an unlocked position Whereby the other of the 
?rst and second outer rail members can slide or otherWise 
move in ?rst and second opposite directions (e.g., such that 
the mounting tabs move toWards and/or aWay from each 
other). To aid in relative sliding movement betWeen the ?rst 
and second outer rail members, one of the ?rst and second 
outer rail members may be nested Within the other of the ?rst 
and second outer rail members. For instance, one or more of 
the ?rst and second outer rail members may include one or 
more curled edges to aid in the nesting arrangement. Further 
more, any appropriate bearing arrangements (e. g., ball, roller) 
may be utilized. In other variations, the locking member or 
members may include pins, bolts, snap features, or the like. 
[0014] The receiving components may also be subject to a 
number of characterizations. In one characterization, the 
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receiving component or features may include a series of open 
ings, holes or slots of any appropriate shape that are operable 
to selectively receive the locking member or members. In 
another characterization, the receiving component or features 
may include a series of ridges and valleys (e.g., teeth) that can 
receive the locking members. Other combinations of locking 
members and receiving components are also contemplated as 
being Within the scope of the disclosed aspects and embodi 
ments. 

[0015] In further variations, the release mechanism may 
include one or more various arms, levers, buttons and the like 
that are operable to selectively position the locking member 
in a ?rst direction aWay from the plurality of receiving com 
ponents. For instance, the release mechanism may include an 
arm that is operable to pivot With the locking member (e. g., 
paWl, ratchet cam) to move the locking member in the ?rst 
direction and/or a second direction toWards the plurality of 
receiving components. As another example, the release 
mechanism may include an arm that is operable to be moved 
in third and fourth opposite directions to selectively move the 
paWl into the ?rst and/or second position. For instance, the 
release mechanism may be slidable in the third and fourth 
directions or in other directions to move the paWl or other 
locking member(s) into the ?rst and/ or second position. 
[0016] In one embodiment, the locking mechanism may 
include one or more biasing members that can urge the lock 
ing member (e. g., paWl, ratchet cam, or the like) toWards the 
plurality of receiving components (e.g., openings) and into 
the second position. As an example, the biasing member may 
include a torsion spring, compression spring, leaf spring, or 
the like. In this regard, the biasing member may cause the 
locking member to be engaged With one of the receiving 
components or at least the other of the ?rst and second outer 
rail members unless the release mechanism is appropriately 
engaged. In one arrangement, the locking mechanism may 
function as a ratcheting device Whereby the ?rst and second 
outer rail members can be moved or slid toWards each other 
(e.g., the above mentioned mounting tabs can be moved 
toWards each other) Without engagement of the release 
mechanism. In this situation, the locking member (e.g., 
ratchet cam) may drop into and pull out of successive receiv 
ing components as the ?rst and second outer rail members are 
slid toWards each other. HoWever, the ?rst and second outer 
rail members may be limited from being moved apart from 
each other because the locking member Will engage With one 
of the receiving components to control or otherWise limit such 
movement. 

[0017] In another embodiment, the rail assembly may 
include any appropriate sliding assembly such as a third rail 
member that is slidably interconnected to at least one of the 
?rst and second rail members. The sliding assembly may be 
removably interconnected to the at least one computing 
device and may slidably mount the at least one computing 
device relative to the ?rst and second rail members. It should 
be appreciated that the sliding assembly may include the 
previously described middle and/or inner rail members or 
assemblies that may be appropriately interconnected to the 
?rst and second outer rail members. Such rail members or 
assemblies may include any appropriate sliding mechanisms 
such as ball bearings, roller bears, rollers and the like. 
[0018] In another aspect, a storage rack for supporting a 
chassis of at least one computing device is provided. The 
storage rack broadly includes a plurality of front and rear 
vertical support members, and a plurality of rail assemblies 
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for receiving at least one computing device. Each rail assem 
bly interconnects one of the front vertical support members to 
one of the rear vertical support members. For instance, each 
rail assembly may be operable to releasably mount a comput 
ing device (eg server) to the storage rack such that the 
computing device canbe both slid into the storage rack foruse 
and/or storage and out of the storage rack for repair and/or 
replacement. 
[0019] In this aspect, each rail assembly includes ?rst and 
second outer rail members, each of the ?rst and second outer 
rail members being interconnected to the other of the ?rst and 
second outer rail members and slidable in ?rst and second 
opposite directions relative to the other of the ?rst and second 
outer rail members. As previously discussed, the outer rail 
members may be operable to mount each rail assembly to the 
vertical support members of the storage rack. For instance, 
each of the ?rst and second outer rail members may include 
any appropriate mounting arrangement(s) (e.g., brackets, 
tabs, snap features) that may be operable to be appropriately 
interconnected to a corresponding portion of the vertical sup 
port members. In one arrangement, the ?rst outer rail member 
may be removably interconnected to the front vertical support 
member and the second outer rail member may be removable 
interconnected to the rear vertical support member. Addi 
tional outer rail members may also be included. Each rail 
assembly also includes a sliding assembly (e.g., middle and/ 
or inner rail assemblies) received by at least one of the ?rst 
and second outer rail members that is operable to slidably 
mount the at least one computing device relative to the ?rst 
and second outer rail members and thus the cabinet as a 
Whole. Additionally, each rail assembly includes a locking 
mechanism (e.g., the above-described locking mechanism) 
that is associated With the ?rst and second outer rail members. 
The locking mechanism is operable to selectively limit the 
amount by Which at least one of the ?rst and second outer rail 
members can slide in at least one of the ?rst and second 
opposite directions. 
[0020] In one arrangement, each of the ?rst and second 
outer rail members may include at least one mounting tab or 
bracket. For instance, the mounting tab of the ?rst outer rail 
member may be operable to engage one of the front vertical 
support members and the mounting tab of the second outer 
rail member may be operable to engage one of the rear verti 
cal support members. In one variation, each of the mounting 
tabs of the ?rst and second outer rail members may include at 
least one pin that is operable to engage an opening in the front 
and rear vertical support members, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1A is a perspective vieW of one embodiment of 
a computer or server storage rack shoWing rail assemblies 
having middle rails or members in extended positions from 
outer rail assemblies and a computing device (e.g., server) 
mounted Within the middle rails. 

[0022] FIG. 1B is a perspective vieW of a locking mecha 
nism according to one embodiment that can limit translation 
of ?rst and second outer rail members of an outer rail assem 
bly of the rack of FIG. 1A. 

[0023] FIG. 2A is a top vieW ofthe locking mechanism and 
outer rail assembly of FIG. 1B. 

[0024] FIG. 2B is a top vieW of a locking mechanism and 
outer rail assembly according to another embodiment. 
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[0025] FIG. 3 is an elevation vieW of a locking mechanism 
and outer rail assembly according to another embodiment that 
is mounted on a storage rack along With a prior art outer rail 
assembly. 
[0026] FIG. 4 is a How diagram illustrating one method of 
use of the rail assembly of any of FIG. 1A, 1B, 2A, 2B or 3. 

DETAILED DESCRIPTION 

[0027] FIG. 1A is a perspective vieW of one embodiment of 
a system 100 operable to store one or more servers or other 

computing devices. Broadly, the system 100 may include a 
computer or server storage cabinet or rack 104 that may 
support one or more computing devices 108 (e.g., servers). 
For instance, a number of computing devices 108 may be 
mounted on the rack 104 in a vertically stacked fashion, 
although other arrangements (e.g., stacked horiZontally) are 
also envisioned. The rack 104 may include a number of ver 
tical support members such as front and rear vertical support 
members 112, 116 that extend upWard from a ?oor or other 
platform (not shoWn). Each of the front and rear vertical 
support members 112, 116 may include front and rear faces 
113, 114 that may be operable to receive and/ or interact With 
rack mount kits 128 as Will be described more fully beloW. 
[0028] The rack 104 may also include a front access open 
ing 120 through Which the computing devices 108 may be 
retracted and reinserted, and a rear access opening 124 
through Which necessary connections may be made to the 
computing devices 108 for coupling the computing devices 
108 to external components or to one another for instance. 
Although not illustrated, side panels may extend betWeen the 
front and rear access openings 120 and 124 to form an internal 
volume of the rack 104 in Which the computing devices 108 
are positioned. Additionally, access doors may be provided 
over the front and rear access openings 120, 124 to close the 
rack 104 When all of the computing devices 108 are posi 
tioned in the rack. Grills or other perforations may be 
included on any appropriate portion of the rack 104 to 
enhance air ?oW through the system 100. As Will be appreci 
ated, the various components of the rack 104 may be formed 
of metal, plastic, or the like. 
[0029] One or more rack mount kits 128 may be appropri 
ately mounted on the rack 1 04, each of Which may be operable 
to receive at least one computing device 108. Each rack 
mount kit 128 may include a number of rail assemblies 132 
(e.g., tWo), each of Which may be appropriately mounted 
betWeen front and rear vertical support members 112, 116. 
The rack mount kits 128 permit the computing devices 108 to 
be recessed or inserted into the rack 104 or WithdraWn from 
the rack 104 for servicing While remaining mechanically 
supported by the rail assemblies 132 in a cantilevered manner 
as Will be more fully described beloW. 
[0030] For instance, each rail assembly 132 may include an 
outer rail assembly 136 and a middle rail assembly 140 that 
may be slid or translated relative to the outer rail assembly 
136 to facilitate installation of components (e.g., computing 
devices 108) on the rail assemblies 132. Although not illus 
trated, an inner rail assembly of any appropriate form may be 
appropriately interconnected With the computing device 108 
to facilitate interconnection of the computing device 108 With 
the middle rail assembly 140. Other rail assemblies and mem 
bers may also be included With the system 100 and are encom 
passed Within the scope of the embodiments. While the com 
puting device 108 illustrated in FIG. 1A is shoWn as being 
shorter than each rail assembly 132 (e.g., has a height dimen 
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sion less than that of the rail assembly 132), it is also envi 
sioned that the computing device 108 may have a height 
dimension equal to or greater than one or more rails or por 
tions of the rail assembly 132. 
[0031] Each outer rail assembly 136 may include ?rst and 
second outer rail members 144, 148 that may be operable to 
slide or translate relative to one another. For instance, the ?rst 
and second outer rail members 144, 148 may include com 
plimentary grooves or pro?les (e.g., C-shaped) that alloW the 
?rst outer rail member 144 to be nested and slide Within the 
second outer rail member 148. Any appropriate sliding facili 
tation members (e.g., ball or roller bearings) may also be 
included in the rail assemblies 132. AlloWing the ?rst and 
second outer rail members 144, 148 to slide relative to each 
other accommodates racks 104 of various siZes as Will be 
more fully described beloW. 

[0032] Each of the ?rst and second outer rail members 144, 
148 may also include at least one mounting bracket or tab 152 
that may be operable to at least removably mount the rail 
assembly 132 to a portion of the rack 104 (e.g., front and/or 
back face 113, 114 of the front and rear vertical support 
members 112, 116). For instance, each mounting tab 152 may 
be formed as an integral piece With the ?rst and/or second 
outer rail member (e.g., such as by a series of stamping and 
bending operations) and may include any number of bends, 
protrusions and the like that may be necessary to interconnect 
and or mate With the front and/or back faces 113, 114 of the 
front and/or rear vertical support members 112, 116. In other 
embodiments, the mounting tabs 152 may be formed sepa 
rately from the ?rst and second outer rail members 144, 148 
and may thereafter be appropriately attached (e.g., via Weld 
ing) to the ?rst and second outer rail members 144, 148. 
[0033] With additional reference noW to FIG. 2A, each of 
the mounting tabs 152 may include a number (e.g., tWo) of 
pegs orpins 156 that may be operable to be received in a series 
of mounting apertures 160 (shoWn in FIG. 1A) situated on the 
front and/or back faces 113, 114. Additionally, one or more 
snap features 164 (shoWn schematically in FIG. 2A) may be 
included With the mounting tabs 152 and/ or front and/ or rear 
vertical support members 112, 116 to aid in mounting the rail 
assemblies 132 to the rack 104. For instance, one of the 
mounting tabs 152 and/or front and/or rear vertical support 
members 112, 116 may include a biasing member (e.g., 
spring tab) and the other may include any appropriate receiv 
ing components (e.g., opening, bore, groove or the like) to 
receive the biasing member and removably mount the mount 
ing tab 152 to the front and/or rear vertical support member 
112, 116. Other interconnection mechanisms betWeen the 
mounting tabs 152 and the rack 104 are also envisioned such 
as bolts and threaded openings and the like. 

[0034] With reference noW to FIGS. 1A, 1B and 2A, each 
rail assembly 132 may also include a locking mechanism 168 
that may be operable to at least reduce relative movement 
betWeen the ?rst and second outer rail members 144, 148, 
even in the absence of the interconnection of the ?rst and 
second outer rail members 144, 148 to the front and rear 
vertical support members 112, 116 via the mounting tabs 152 
or other mounting device(s). As previously discussed, the 
locking mechanism 168 may serve to increase the structural 
integrity of the rack 104 by causing the ?rst and second outer 
rail members 144, 148 to move as a single unit. As a result, a 
more even loading on the front and rear vertical support 
members 112, 116 by the mounting tabs 152 and other com 
ponents (e.g., snap features 164, pins 156) may be provided in 
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the event of an impact of the system 100 (e.g., the rack 104 
running into a door or Wall) Which may reduce the potential 
for strain and/or deformation of system components (e.g., rail 
assemblies 132, computing devices 108, and so on). 
[0035] As illustrated, the locking mechanism 168 may be in 
the form of a ratchet assembly, although other forms and 
types of locking devices and/ or assemblies are also envi 
sioned (e.g., one or more pegs being received through corre 
sponding holes on each of the ?rst and second outer rail 
members). Broadly, the locking mechanism 168 may include 
a number of receiving components 172 such as holes, teeth, 
tooth slots, ridges and valleys, etc. (see FIGS. 1A and 1B) on 
one of the ?rst and/ or second outer rail members 144, 148 (as 
illustrated, on the ?rst outer rail member 144), at least one 
(e.g., tWo) locking member 176 such as a paWl, ratchet cam, 
ratchet tooth or teeth, pin, peg, etc. on the other of the ?rst 
and/or second outer rail members 144, 148 (as illustrated, on 
the second outer rail member 148), and at least one release 
mechanism 180 (labeled in FIG. 1A) such as a handle, lever, 
etc. appropriately interconnected to the locking member 176 
by Way of a pin 184 to at least selectively position the locking 
member 176 in a ?rst position aWay from the plurality of 
receiving components 172. Note that While a portion of the 
?rst outer rail member 144 is shoWn in phantom lines in FIG. 
2A to illustrate that the portion may not be visible in this vieW, 
the spaces along the phantom lines also represent the receiv 
ing components 172. 
[0036] The locking members 176, release mechanism 180 
and pin 184 may be interconnected (e.g., rigidly) in any 
appropriate manner (e.g., Welding, adhesives or the like) or 
may be integrally formed as one-piece. Moreover, these 
members may also be collectively interconnected or other 
Wise mounted to the second outer rail member 148 in any 
appropriate manner. For instance and With additional refer 
ence noW to FIG. 1B, the pin 184 may be located through at 
least one loop or sleeve 188 that may be appropriately inter 
connected (e.g., Welded) to a portion of the second outer rail 
member 148. In other embodiments, the pin 184 may be 
appropriately situated Within a portion of the second outer rail 
148 such that it can pivot or rotate and such that the locking 
members 176 can interact With the receiving components 
172. As shoWn in FIGS. 1A and 1B, the loop 188 may alloW 
the pin 184 to pivot or rotate about an axis that is at least 
generally parallel to the front and rear vertical support mem 
bers 112, 116 and at least generally perpendicular to a longi 
tudinal axis (not labeled) of the rail assembly 132. In other 
embodiments, the rotation axis of the pin 184 may be gener 
ally parallel to the front and rear vertical support members 
112, 116 and to the longitudinal axis of the rail assembly 132. 
Other orientations of the pivot axis of the pin 184 are also 
contemplated. 
[0037] Each locking member 176 may interact or engage 
With one of the receiving components 172 by Way of an access 
aperture 192 located through a portion of the second outer rail 
member 148 (see FIG. 1B). Each access aperture 192 may be 
of a shape and siZe that alloWs the locking member 176 to 
engage at least one of the receiving components 172 and/or to 
rotate or otherWise be positioned aWay from the receiving 
components 172 by Way of the pin 184 and release mecha 
nism 180 (e.g., When the release mechanism is appropriately 
manipulated as Will be described beloW). The release mecha 
nism 180 may include one or more handles or arms 196 that 
are operable to be manipulated to move or position the lock 
ing members 176 aWay from the receiving features 172. 
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[0038] With particular reference to FIGS. 1B and 2A, the 
locking members 176 are illustrated as being received in the 
receiving components 172. As a result, at least one of the ?rst 
and second outer rail members 144, 148 may be operable to 
slide relative to the other in a ?rst direction such that the 
mounting tabs 152 of the ?rst and second outer rail members 
144, 148 can slide toWards each other. HoWever, the ?rst and 
second outer rail members 144, 148 may not be operable to 
slide in a second direction such that the mounting tabs 152 
slide aWay from each other. More particularly, each of the 
locking members 176 may be designed to have a ?rst surface 
or portion 200 (e.g., a portion that is operable to contact a ?rst 
edge or portion of a receiving component 172) that is sloped 
or otherWise angled relative to the ?rst outer rail member 144 
such that an acute angle 204 is de?ned betWeen the ?rst 
portion 200 and the ?rst outer rail member 144. Thus, as the 
?rst and second outer rail members 144, 148 are being posi 
tioned toWards each other (e.g., the mounting tabs 152 are 
positioned toWards each other), the ?rst portion 200 of each of 
the locking members 176 may be operable to slide out of and 
into each successive receiving component 172 until the ?rst 
and second outer rail members 144, 148 have stopped being 
pushed together and the locking members 176 have settled in 
respective receiving components 172. 
[0039] HoWever, an attempt to slide or otherWise position 
the ?rst and second outer rail members 144, 148 in a second 
direction aWay from each other While the locking members 
176 are received in or otherWise engaged With the receiving 
components 172 may be avoided oWing to an interaction 
betWeen a second portion 208 of the locking members 176 
and a second edge or portion of the respective receiving 
components 172. For instance, the second portion 208 may be 
sloped or otherWise angled such that an obtuse angle 201 may 
be formed betWeen the second portion 208 and the ?rst outer 
rail member 144. The interaction betWeen the second portion 
208 and the second edge or portion of the receiving compo 
nent 172 may be operable to limit the locking members 176 
from moving aWay from or exiting the receiving components 
172 (e.g., in a ?rst direction aWay from the ?rst and second 
outer rail members 144, 148). As a result, the ?rst and second 
outer rail members 144, 148 may be operable to move as a 
single unit (e. g., during an impact scenario) Which may 
increase the structural integrity of the rail assemblies 132 and 
therefore the entire system 100. 

[0040] With continued reference to FIG. 2A (the loop 188 
has been removed for clarity), When the release mechanism 
180 is manipulated (e.g., pushed) in a ?rst direction 212, the 
pin 184 may be operable to pivot relative to the ?rst and 
second outer rail members 144, 148 and cause retraction or 
positioning of the locking members 176 into a ?rst position 
aWay from the receiving components 172 and the ?rst and 
second outer rail members 144, 148. At this point, the ?rst and 
second outer rail members 144, 148 may be free to slide or 
otherWise be positioned either toWards or aWay from each 
other as the locking members 176 are not received With or 
engaging With the receiving components 172. 
[0041] Referring back to FIG. 1B, each locking mechanism 
168 (not labeled in FIG. 1B) may also include at least one 
biasing member 216 of any appropriate shape or material that 
may be operable to bias the locking members 176 into a 
second position toWards the ?rst and second outer rail mem 
bers 144, 148 such that the locking members 176 may engage 
or otherWise interact With the receiving components 172 or 
other portions of the ?rst and second outer rail members 144, 
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148. For instance, each biasing member 216 may be in the 
form of a torsion spring Wrapped around a portion of the pin 
184 that may be operable to urge the locking members 176 
toWards the receiving components 172. One arm (not labeled) 
of the torsion spring may be appropriately interconnected to 
and/or interact With a portion of a locking member 176 and 
another arm (not labeled) may be appropriately intercon 
nected to and/ or interact With a portion of the second outer rail 
member 148. HoWever, other forms and arrangements of 
biasing members 216 are also encompassed Within the 
embodiments disclosed herein. The biasing member 216 may 
ensure that once the locking members 176 are received Within 
or otherWise engaged With the receiving components 172, the 
?rst and second outer rail members 144, 148 may be limited 
in the amount that they can be spread apart from each other 
unless the release mechanism 180 is manipulated in the ?rst 
direction With a force greater than a biasing force provided by 
the biasing member 216 so as to WithdraW the locking mem 
bers 176 from the receiving components 172. 
[0042] FIG. 2B presents another embodiment of a rail 
assembly 132' that may be used in place ofthe rail assembly 
132 of FIGS. 1A, 1B and 2A. Corresponding components 
betWeen the embodiments are identi?ed by common refer 
ence numerals. Those corresponding components that differ 
in at least some respect from the embodiment of FIGS. 1A, 1B 
and 2A are identi?ed by a “single prime” designation in FIG. 
2B. Similar to the rail assembly 132 of previous embodi 
ments, the one or more components of the rail assembly 132' 
may be of any appropriate siZe, shape, con?guration and/or 
type. A difference betWeen the rail assembly 132 of FIGS. 1 
and 2A and the rail assembly 132' of FIG. 2B is the use ofa 
pushing mechanism 220 (e.g., push bar, arm) that may be 
operable to alloW manipulation of the locking mechanism 
168' from a position remote from the locking mechanism 
168'. AlloWing manipulation of the locking mechanism 168' 
from a position remote from the locking mechanism 168' may 
be advantageous When direct access to the locking mecha 
nism 168' is not available due to side panels, Wiring, and the 
like. 

[0043] In the embodiment of FIG. 2B, the locking mecha 
nism 168' may either be in the form of the locking mechanism 
168 of FIGS. 1A, 1B and 2A or else may include a release 
mechanism 180' that protrudes from the pin 184 at a position 
near a central portion of the pin 184 along a longitudinal axis 
thereof. In any case, the pushing mechanism 220 may be 
appropriately mounted relative to (e. g., Within, along an outer 
surface of) the second outer rail member 148 such that the 
pushing mechanism 220 can slide in opposite directions (e. g., 
?rst and second, third and fourth, and the like) relative to the 
second outer rail member 148. For instance, the pushing 
mechanism 220 may be constructed of any appropriate mate 
rial and/ or shape and may include a ?rst portion 224 for being 
pushed or otherWise manipulated by a user and a second 
portion 228 for engaging the release mechanism 180' or other 
portion of the locking mechanism 168'. As illustrated, the 
pushing mechanism 220 may be in the form of a push bar 
including a rod or arm having one or more sections and/or 
bends although other types of pushing mechanisms 220 are 
also encompassed Within the scope of the embodiments. 
[0044] In operation, a user may push the pushing mecha 
nism 220 in a ?rst direction 232 to engage the release mecha 
nism 180' of the locking mechanism 168' and thereby cause 
the WithdraWal of the locking members 176 from the receiv 
ing components 172. If a biasing member 216 is utiliZed in 
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this embodiment, a user Would need to push With a force 
greater than the biasing force provided by the biasing member 
216. In any event, once the user has stopped providing such a 
force, the biasing member 216 may serve to urge the release 
mechanism 180' in a second direction Which thereby With 
draWs the locking members 176 from the receiving compo 
nents 172 and also urges the pushing member 220 in a second 
direction 23 6 such that the ?rst portion 224 protrudes from the 
second outer rail member 148 as illustrated in FIG. 2B. 

[0045] Turning noW to FIG. 3, a side vieW of a storage rack 
104' is presented that includes another embodiment of a rail 
assembly 132" that may be used in place of the rail assembly 
132 of FIGS. 1A, 1B and 2A. For comparative purposes, the 
storage rack 104 also includes a prior art rail assembly 300 
including ?rst and second outer rail members 144, 148 but 
Without a locking mechanism. Corresponding components 
betWeen the embodiments are identi?ed by common refer 
ence numerals. Those corresponding components that differ 
in at least some respect from the embodiment of FIGS. 1A, 1B 
and 2A are identi?ed by a “double prime” designation in FIG. 
3 

[0046] Similar to the rail assembly 132 of previous embodi 
ments, the one or more components of the rail assembly 132" 
may be of any appropriate siZe, shape, con?guration and/or 
type. Differences betWeen the rail assembly 132 of FIGS. 1A, 
1B and 2A and the rail assembly 132" of FIG. 3 include the 
receiving components 172" being in the form of a number of 
roWs of teeth, and each of the locking members 176" being in 
the form of a paWl or ratchet cam that is operable to engage 
With one of the roWs of teeth. One or more access apertures 
and/ or biasing members are not shoWn for ease of illustration 
and the locking mechanism 168" may be attached to the 
second outer rail member 148 in any appropriate manner 
(e. g., via loops, sleeves or the like, not shoWn). In this regard, 
the locking mechanism 168" may resemble a spring-loaded 
ratchet mechanism Whereby the paWl or ratchet cam can snap 
or click over a number of the roWs of teeth to alloW a desired 

adjustment of the ?rst and second outer rail members 144, 
148. 

[0047] For instance, When the release member 180 is 
manipulated toWards the ?rst and second outer rail members 
144, 148 (e.g., via a biasing member 216, via a user pushing 
the release member 180) such that the locking members 176" 
(e.g., ratchet cam) engage the receiving components (e.g., 
teeth), the ?rst and second outer rail members 144, 148 may 
be only free to slide toWards one another such that the locking 
members 176" ratchet along the receiving components 172". 
Thereafter, When a user has obtained a desired spacing of the 
?rst and second outer rail members 144, 148 and the respec 
tive mounting tabs 152 (not labeled in FIG. 3) have been 
clamped about the front and rear vertical support members 
112, 116, the ?rst and second outer rail members 144, 148 
may be limited from sliding toWards each other (oWing to the 
front and rear vertical support members 112, 116) and aWay 
from each other (oWing to the spring-loaded ratchet mecha 
nism). To alloW the ?rst and second outer rail members 144, 
148 to slide aWay from each other, the release member 180 
may be appropriately manipulated (e. g., pushed or pulled) in 
a direction aWay from the ?rst and second outer rail members 
144, 148 to remove or WithdraW the locking members 176" 
from the receiving components 172", and the mounting tabs 
152 may be appropriately released from the front and rear 
vertical support members 112, 116, if necessary. 
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[0048] In use and When the storage rack 104 is subjected to 
a loading force (e.g., an impact S adjacent the front vertical 
support member 112 during shipping), the prior art rail 
assembly 300 may transmit a load S' to primarily only a 
portion of the rear face 114 of the front vertical support 
member 112 via, for instance, the ?rst outer rail member 144 
through a snap feature 304 or other structure interconnecting 
the ?rst outer rail member 144 to the front vertical support 
member 112. As can be seen in FIG. 3, the load S' is applied 
to a relatively concentrated portion of the front vertical sup 
port member 112 (near snap feature 304). As this load S' may 
be greater than any load transmitted to the rear vertical sup 
port member 116 (e.g., at or adjacent a rear face 114), the 
interconnection betWeen the ?rst outer rail member 144 and 
the front vertical support member 112 may be subjected to 
greater stresses than the interconnection betWeen the second 
outer rail member 148 and the rear vertical support member 
116 and increased vibration betWeen various components of 
the storage rack 104 may occur. As a result, portions of the 
cabinet (e.g., rail assemblies, RETMA rails) may undergo 
strain and/or deformation Which may lead to damage of serv 
ers and/or other computing equipment. 
[0049] In contrast and also When the storage rack 104 is 
subjected to the impact S, the ?rst and second outer rail 
members 144, 148 of the rail assembly 132" (in addition to 
those of earlier described embodiments) may function as a 
single unit and alloW the rail assembly 132" to transmit at 
least substantially equal loads S" to each of the front and rear 
vertical support members 112, 116, each load S" being less 
than the load S'. Particularly, because the load S" that is 
distributed to the rear face 114 of the front vertical support 
member 112 via the snap feature 164 may be less than the load 
S', the snap feature 164 may undergo less strain than that 
experienced by the snap feature 304. Furthermore and as can 
be seen in FIG. 3, the load S" applied to the rear vertical 
support member 116 is distributed over a larger portion of the 
rear face 114 of the rear vertical support member 116 than the 
concentrated portion of the front vertical support member 1 12 
that the load S' is applied to. Thus, the rail assemblies dis 
closed herein distribute impact loads more evenly throughout 
a storage rack and reduce the potential for damage to system 
components. Storage rack and computing device integrity is 
thereby increased. 
[0050] FIG. 4 is a ?owchart ofa method 400 ofusing a rail 
assembly of any of the embodiments described herein. As Will 
be appreciated, the method 400 advantageously alloWs an 
operator to install the same rail assembly on a number of 
different siZed storage racks or cabinets and then limit relative 
movement betWeen the ?rst and second outer rail members 
(eg using a locking mechanism) to reduce slop and vibration 
betWeen the ?rst and second outer rail members, and ulti 
mately reduce deformation, strain and/or vibration to com 
ponents of the racks and/or computing devices. One step 404 
of the method may be to position a rail assembly 132, 132', 
132" such that the ?rst outer rail member 144 is adjacent a 
front vertical support member 112 and the second outer rail 
member 148 is adjacent a second vertical support member 
116 of a storage rack 104. As previously discussed, each of 
the ?rst and second outer rail members 144, 148 may include 
at least one mounting tab 152 each of Which may be operable 
to mount or interconnect the ?rst and second outer rail mem 
bers 144, 148 to the front and rear vertical support members 
112, 116. Another step 408 may be to assess Whether a ?rst 
distance betWeen the mounting tabs 152 of the ?rst and sec 
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ond outer rail members 144, 148 is larger than a second 
distance betWeen the front and rear vertical support members 
112, 116. For instance, the second distance may be betWeen a 
front surface 113 of the front vertical support member 112 
and a back surface 114 of the rear vertical support member 
116. 

[0051] lfthe ansWer in the assessing ofstep 408 is yes, then 
the method may include step 412 Whereby one or both of the 
?rst and second outer rail members 144, 148 is slid or other 
Wise translated toWards the other of the ?rst and second outer 
rail members 144, 148 until mounting tabs 152 are adjacent 
the front and rear vertical support members (e. g., the mount 
ing tab 152 of the ?rst outer rail member 112 is in contact With 
the front surface 113 of the front vertical support member 112 
and the mounting tab 152 of the second outer rail member 148 
is in contact With the rear surface 114 of the rear vertical 
support member 116). Step 412 may include ratcheting a 
paWl or ratchet cam of a locking mechanism along a number 
of teeth to obtain a desired adjustment of the ?rst and second 
outer rail members 144, 148 relative to each other. Thereafter, 
the mounting tabs 152 may be appropriately interconnected 
to the front and rear vertical support members 112, 116 (e.g., 
by snap features, pin or bolt and hole arrangements) in step 
420. 

[0052] Ifthe ansWer in the assessing of step 408 is no, then 
the method may include step 416 Whereby the locking mecha 
nism 168, 168', 168" is released and the ?rst and second outer 
rail members 144, 148 are slid or otherWise translated apart 
until the ?rst distance is greater than or about equal to the 
second distance. As previously discussed, the ?rst and second 
outer rail members 144, 148 may be slid apart from each other 
When the release member 180, 180' is manipulated thereby 
WithdraWing the locking members 176, 176" from the receiv 
ing components 172, 172'. Thereafter, the locking members 
176, 176" may be reengaged (e.g., the locking members 176, 
176" reengage the receiving components 172, 172') and the 
?rst and second outer rail members 144, 148 may be slid 
toWards one another until the mounting tabs 152 engage the 
front and rear vertical support members 1 12, 1 16. The mount 
ing tabs 152 may then be appropriately interconnected to the 
front and rear vertical support members 112, 116 in step 420. 
[0053] The systems, apparatuses and methods disclosed 
herein advantageously alloW the rail assemblies of rack 
mount kits to accommodate or otherWise be used With storage 
racks of various siZes While alloWing each rail assembly to 
move as a single unit, e.g., during impact scenarios, to reduce 
the compromise of system components (e.g., rail assemblies, 
computing devices). The above described embodiments 
including the preferred embodiment and the best mode of the 
invention knoWn to the inventor at the time of ?ling are given 
by illustrative examples only. 
[0054] It Will be readily appreciated that many deviations 
may be made from the speci?c embodiments disclosed in the 
speci?cation Without departing from the spirit and scope of 
the invention. For example, the locking mechanisms 
described herein are not limited to ratchet-type mechanisms. 
In one variation, one or more of the locking mechanisms may 
include a series of holes through both of the ?rst and second 
outer rail members and a pin that may be slid through at least 
one hole in each of the ?rst and second outer rail members to 
limit or reduce relative sliding or translation betWeen the ?rst 
and second outer rail members. In another arrangement, one 
of the ?rst and second outer rail members may include a series 
of holes and the other of the ?rst and second outer rail mem 
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bers may include a spring-loaded button or tab that may be 
selectively received in one or more of the holes. Once 
received in one of the holes, a user may depress or otherWise 
manipulate the button out of the hole, translate the ?rst and 
second outer rail members to a desired position, and alloW the 
button to be received in another of the holes to prevent from or 
otherWise reduce the likelihood of the ?rst and second outer 
rail members sliding relative to each other. 

We claim: 
1. A server rack-mount assembly for use in mounting a 

server in a storage cabinet With ?rst and second vertical 
supports, comprising: 

a ?rst rail With a sideWall attached at a ?rst end to the ?rst 
vertical support; 

a second rail With a sideWall received at a ?rst end by the 
?rst rail sideWall for sliding engagement With the ?rst 
rail, Wherein the second end of the second rail is attached 
to the second vertical support such that the ?rst and 
second rail extend betWeen the ?rst and second vertical 
supports and Wherein the second end of the second rails 
is adapted to receive the server; and 

a reinforcement mechanism supported on the ?rst rail 
proximate to the second end of the ?rst rail, Wherein the 
reinforcement mechanism is operable to selectively 
engage the second rail to connect the second end of the 
?rst rail to the second rail. 

2. The assembly of claim 1, Wherein the reinforcement 
mechanism comprises a paWl element pivotally attached to 
the ?rst rail and a plurality of ratchet teeth on the sideWall of 
the second rail proximate to the ?rst end of the second rail. 

3. The assembly of claim 2, Wherein the paWl element 
includes a pair of paWls that extend through the sideWall of 
?rst rail to engage the ratchet teeth to resist moving the second 
rail relative to the ?rst rail in a direction that positions the ?rst 
end of the second rail nearer to the second end of the ?rst rail. 

4. The assembly of claim 1, Wherein the reinforcement 
mechanism comprises a locking mechanism pivotally 
mounted on the sideWall of the ?rst rail and Wherein the 
sideWalls of the ?rst and second rails each comprise a plural 
ity of openings for receiving a locking member extending 
outWard from the locking mechanism to lock the second rail 
in position relative to the ?rst rail and Wherein the openings of 
the sideWalls are aligned When the rails are positioned in a 
plurality of mounting positions. 

5. The assembly of claim 1, Wherein the reinforcement 
mechanism includes a locking mechanism con?gured to lock 
the second rail in position relative to the second rail, Whereby 
the ?rst and second rail function as a single rigid body. 

6. The assembly of claim 5, Wherein the reinforcement 
mechanism comprises a resilient member urging the locking 
mechanism toWard engagement With the second rail. 

7. The assembly of claim 5, Wherein the reinforcement 
mechanism further comprises a release mechanism for selec 
tively moving the locking mechanism from an engaged posi 
tion in Which the locking mechanism engages the second rail 
to a release position in Which the locking mechanism is 
spaced apart from the second rail to alloW the second rail to 
slide Within the ?rst rail. 

8. A storage rack for supporting a chassis of at least one 
computing device, comprising: 

front and rear vertical support members; 
rail assemblies for receiving at least one computing device, 

each rail assembly interconnecting one of the front ver 
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tical support members to one of the rear vertical support 
members, Wherein each rail assembly comprises: 
a ?rst outer rail member that is removably intercon 

nected to one of the front vertical support members 
and a second outer rail member that is removably 
interconnected to one of the rear vertical support 
members, Wherein each of the ?rst and second outer 
rail members is interconnected to the other of the ?rst 
and second outer rail members and slidable in ?rst and 
second opposite directions relative to the other of the 
?rst and second outer rail members; 

a sliding assembly that is slidably received by at least 
one of the ?rst and second outer rail members, 
Wherein the sliding assembly is removably intercon 
nected to the at least one computing device and slid 
ably mounts the at least one computing device relative 
to the ?rst and second outer rail members; and 

a locking mechanism interconnected to at least one of 
the ?rst and second outer rail members that selectively 
limits at least one of the ?rst and second outer rail 
members from sliding in at least one of the ?rst and 
second opposite directions. 

9. The storage rack of claim 8, Wherein the locking mecha 
nism comprises a locking member interconnected to one of 
the ?rst and second outer rail members that is selectively 
received Within at least one receiving component on the other 
of the ?rst and second outer rail members. 

10. The storage rack of claim 9, Wherein the locking mem 
ber is pivotally supported on the one of the ?rst and second 
outer rail members. 

11. The storage rack of claim 8, Wherein the second outer 
rail member is nested Within the ?rst outer rail member. 

12. The storage rack of claim 8, Wherein each of the ?rst 
and second outer rail members includes a mounting tab, 
Wherein the mounting tab of the ?rst outer rail member 
engages the one of the front vertical support members and the 
mounting tab of the second outer rail member engages the one 
of the rear vertical support members. 

13. The storage rack of claim 12, Wherein each of the 
mounting tabs of the ?rst and second outer rail members 
includes at least one peg that is received Within an opening in 
the one of the front and rear vertical support members, respec 
tively. 

14. The storage rack of claim 8, Wherein the sliding assem 
bly comprises at least one mounting rail that is slidably nested 
Within one of the ?rst and second outer rail members and 
removably interconnected to the at least one computing 
device. 
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15. A rail assembly that is operable to receive at least one 
computing device, comprising: 

a ?rst rail member; 
a second rail member that slidably engages the ?rst rail 

member, Wherein the ?rst and second rail members can 
respectively slide in ?rst and second opposite directions; 
and 

a locking mechanism interconnected to at least one of the 
?rst and second rail members, the locking mechanism 
selectively controlling an extent to Which the ?rst and 
second rail members can slide in at least one of the ?rst 
and second opposite directions, the locking mechanism 
comprising: 
a locking member that is interconnected to one of the 

?rst and second outer rail members; 
a plurality of receiving components on the other of the 

?rst and second outer rail members, Wherein each of 
the plurality of receiving components can receive the 
locking member; and 

a release mechanism interconnected to the locking 
member that selectively positions the locking mem 
ber in a ?rst position aWay from the plurality of receiv 
ing components and in a second position toWards the 
plurality of receiving components, Whereby the ?rst 
and second rail members can slide in either of the ?rst 
and second opposite directions When the locking 
member is in the ?rst position and can slide in only 
one of the ?rst and second opposite directions When 
the locking member is in the second position. 

16. The rail assembly of claim 15, Wherein the locking 
mechanism further comprises a biasing member that is oper 
able to urge the locking member into the second position 
toWards the plurality of receiving components. 

17. The rail assembly of claim 16, Wherein the biasing 
member comprises a torsion spring. 

18. The rail assembly of claim 15, Wherein the locking 
member comprises a ratchet cam that is pivotally intercon 
nected to the one of the ?rst and second outer members. 

19. The rail assembly of claim 15, Wherein the plurality of 
receiving components comprises at least one selected from 
the group of openings, teeth and slots. 

20. The rail assembly of claim 15, further comprising: 
a third rail member that is slidably interconnected to at least 

one of the ?rst and second rail members, Wherein the 
third rail member is removably interconnected to the at 
least one computing device and slidably mounts the at 
least one computing device relative to the ?rst and sec 
ond rail members. 


